Polo-like kinase 1 phosphorylates heat shock transcription factor 1 and mediates its nuclear translocation during heat stress.
Heat shock transcription factor 1 (HSF1) is activated by pathophysiologic stresses and activation leads to an increased cellular level of heat shock proteins (Hsp(s)). Although the activation of HSF1 occurs via multiple stress-induced processes such as hyperphosphorylation, the exact cellular mechanism of HSF1 activation is still unclear. Here we show polo-like kinase 1 (PLK1) and HSF1 interact in vivo using the tandem affinity purification system. Although the interaction between HSF1 and PLK1 is increased by thermal stress, overexpression of PLK1 did not affect HSF1 trimerization or DNA binding activity. This interaction results in the phosphorylation of HSF1 on serine 419 by PLK1. Interestingly, mutation of serine 419 to alanine inhibited heat-stress induced HSF1 nuclear translocation. Our results suggest that the phosphorylation of HSF1 by PLK1 is an essential step for HSF1 nuclear translocation by heat stress.